Amendments to the Specification: 

Please replace the Specification of the present application, including the 
Abstract, with the following Substitute Specification. A marked-up version of the 
Substitute Specification and Abstract is attached hereto. 
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SPECIFICATION 

TITLE OF THE INVENTION 
METHOD FOR THE TRANSMISSION OF AT LEAST ONE GROUP 
MESSAGE, CORRESPONDING NETWORK CONTROL UNIT AND RADIO 

COMMUNICATION DEVICE 
BACKGROUND OF THE INVENTION 

[0001] With many services and applications provided in mobile radio 
systems, such as news groups, video conferences, video on demand, distributed 
applications, etc., it is necessary to transmit messages not just to one but to two or 
more mobile radio users. 

[0002] In principle, it is possible to this end when transmitting messages to 
the different users to send each recipient a copy of the data. This method is simple 
to implement but requires a very high bandwidth, particularly for large groups, as 
the message is transmitted via a number N of individual connections (unicast 
connections) and is thereby sent a number of times via common connection paths, 
whereby N specifies the number of recipients of the message. 

[0003] A so-called point-to-multipoint transmission (multicast 
transmission) is therefore deployed in modern mobile radio systems, characterized 
by the fact that different users, to whom the same message is to be transmitted, are 
combined in a group (multicast group), with one address (multicast address) being 
assigned to this group, so that data to be transmitted is sent only once to this 
multicast address and is ideally sent only once via common connection paths from 
the sender to the recipients. The sender does not have to know how many 
recipients are concealed behind the multicast address. In order to receive the 
messages of a specific multicast group, a user simply has to register with the 
multicast group. 

[0004] Alternatively, a method referred to as broadcast also may be 
deployed, in which messages are sent to all users within a regional area, whereby 
this area, in which the broadcast messages are transmitted, is referred to as the 
broadcast area and the size of the broadcast area is determined by the network 
operator. Ideally, the message is thereby sent only once with this method as well. 

3 



It is, however, a disadvantage here that with this method all users within the 
broadcast area are always able to read broadcast messages. 

[0005] To understand the problems more easily, individual components of 
the architecture of a UMTS mobile radio network are examined in more detail 
below by way of an example; in particular, the different types of channel known 
from this context, which are used as the interface between different layers and 
protocols of the so-called protocol stack provided according to the OSI reference 
model. 

[0006] Figure 1 shows the interfaces between a data link layer LAYER2 
provided according to the OSI reference model, including a protocol for medium 
access control MAC and a protocol to support segmentation and return for useful 
data and signaling data (radio link control) RLC, and the bit transmission layer 
(physical layer) LAYER 1. 

[0007] Data is transmitted on logical channels between RLC and LAC, 
whereupon in MAC the logical channels LogCH are mapped onto transport 
channels TrCH according to specific rules, whereby it is also possible for a number 
of logical channels LogCH to be mapped onto a transport channel TrCH by 
multiplexing. 

[0008] Logical channels LogCH, which are mapped onto the same transport 
channel TrCH, have to satisfy identical or similar requirements with regard to 
transmission quality and quality of service (QoS). 

[0009] Corresponding steps are therefore implemented for each transport 
channel TrCH in the bit transmission layer LAYER 1, such as the appending of so- 
called CRC blocks, which can be used to identify transmission errors, and channel 
coding, which can be used to correct errors that occur. 

[0010] When these steps have been implemented for each of the transport 
channels TrCH, specific transport channels TrCH are multiplexed on a so-called 
coded composite transport channel CCTrCH within the bit transmission layer 
LAYER 1 . This coded composite transport channel CCTrCH is then, in turn, 
mapped onto one or a number of physical channels PhyCH and transmitted via an 
air interface defined according to UMTS. 
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[001 1] Data in the form of so-called transport blocks (TB) is transmitted on 
the transport channels TrCH. A number of TBs thereby may be transmitted at the 
same time within a specific time interval (Transmission Time Interval TTI) in the 
form of a so-called transport block set (TBS). 

[0012] Parameters such as the size of a transport block, the number of 
transport blocks transmitted per transport block set, the duration of a time interval, 
like other parameters, are defined by a so-called transport format (TF). The set of 
all transport formats that can be used by a transport channel TrCH is, in turn, 
defined by a transport format set (TFS). A so-called transport format identifier 
(TFI) is defined to identify a specific transport format within a transport format set. 

[0013] Transport blocks of different transport channels TrCH, which are 
mapped onto the same coded composite transport channel CCTrCH during a time 
interval, have to satisfy specific prerequisites; i.e., not every combination of 
transport blocks is permitted. 

[0014] Permitted combinations of transport blocks of different transport 
channels TrCH, which can be mapped onto the same coded composite transport 
channel during a time interval, are defined by so-called transport format 
combinations (TFC). The set of all permitted transport format combinations is, in 
turn, defined by a so-called transport format combination set (TFCS). 

[0015] A so-called transport format combination indicator (TFCI) is defined 
to identify certain transport format combinations within a transport format 
combination set. As such, the transport format combinations used, which can 
change from time interval to time interval, do not have to be defined specifically 
every time and transferred to a mobile radio device, but can be referred to by an 
indicator (the transport format combination indicator) on a list of transport format 
combinations in a very efficient manner. 

[0016] A further increase in efficiency is achieved in that when the 
transport format combinations are being configured they are not transmitted 
specifically but a calculated transport format combination (CTFC) is calculated, 
from which the transport format identifier then may be calculated back in the 
mobile radio device, indicating the corresponding TFs within the transport format 
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sets of the individual transport channels TrCH and the required transport format 
combination, in turn, results. 

[0017] So that a mobile radio device can forward data, which it receives via 
its physical channels, via transport channels TrCH to higher protocol layers, it has 
to know the transport formats of the individual transport channels TrCH. If a 
number of transport channels TrCH is mapped onto a coded composite transport 
channel, it must know the transport formats of each individual transport channel 
TrCH, in order to allocate the data packets with different characteristics (according 
to the different transport formats) correctly to the individual transport channels 
TrCH. Even if a mobile radio device is, for example, only "interested" in the data 
from one of eight transport channels TrCH, it must know the transport formats of 
all eight transport channels TrCH. 

[0018] According to the prior art, transport format combination indicator 
TFCI values are determined and sent in a user-specific manner. 

[0019] A mobile radio device, which only belongs to one multicast group 
and accordingly receives data via only one transport channel TrCH, would have to 
know the TFS of a total of 8 transport channels TrCH instead of just that of one 
transport channel TrCH if, for example, a total of 8 transport channels were mapped 
onto the CCTrCH. 

[0020] This method might be simple to implement but it has the major 
disadvantage, on the one hand, that an unnecessarily large storage capacity is 
required in the mobile radio device and, on the other hand, that it increases the 
signaling processing outlay in the mobile radio device. 

[0021] The present invention is, therefore, directed toward sending and 
receiving multicast messages in a mobile radio network, particularly a so-called 
third generation network, in a manner that is simple and economical as far as 
resources are concerned. 

SUMMARY OF THE INVENTION 

[0022] Accordingly, a method is provided for transmitting at least one 
group message to at least one group of one or a plurality of radio communication 
devices in at least one radio cell of a radio communication network, particularly 
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one operating according to the UMTS standard, using at least one linked set of data 
transmitted during at least one time interval from at least one transport channel, 
particularly configured as a DSCH channel, to a multiplex channel, particularly 
configured as a CCTrCH, whereby permitted data sets are determined with a flag, 
identifiable via a first indicator, whereby the first indicator is assigned to the group 
during the time interval. 

[0023] The present invention is also directed toward a radio communication 
device and a network control unit, each having the capacity to implement the 
method. 

[0024] In a UTMS system, the present invention is advantageously 
implemented via a method for configuring the assignment of TFCI values to CTFC 
values in a manner specific to the mobile radio device, manner taking into account 
common TFCI values for a recipient group. 

[0025] With configuration of TFCI values and associated CTFC values that 
is specific to the mobile radio device, it is taken into account according to the 
present invention that a specific TFCI value has the same significance for all 
mobile radio devices for the period of transmission of the data (TTI) for this 
multicast group, whereby it is possible for the CTFC values of the individual 
mobile radio devices assigned to this TFCI value to be different. "The same 
significance" here refers to, for example, all mobile radio devices listening to the 
same physical channel at the time of transmission of the data for the multicast 
group and the transport channel used using the same TF. 

[0026] The configuration of TFCI values and associated CTFC values is 
specific to the UE. In other words, every mobile radio device that is registered with 
an MC group receives its own configuration of TFCI values and associated CTFC 
values as a function of the number and identity of the multicast groups it is 
registered with and such configuration can be different from the configurations of 
other mobile radio devices belonging to the same MC group. 

[0027] One advantage of the present invention is that a mobile radio device 
that belongs to one or a number of multicast groups only has to know the TFSs of 
the TrCHs for its multicast groups but not those of the other multicast groups, 
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which are transmitted via further TrCHs, which are mapped onto the same 
CCTrCH. 

[0028] It is particularly advantageous thereby that the signaling processing 
outlay and storage requirement in the mobile radio devices are reduced, as the data 
of all the TrCHs does not have to be recorded, buffered and processed. 

[0029] Additional features and advantages of the present invention are 
described in, and will be apparent from, the following Detailed Description of the 
Invention and the Figures. 

BRIEF DESCRIPTION OF THE FIGURES 

[0030] Figure 1 shows the UMTS architecture of the lower layers of the 
OSI layer model. 

[0031] Figure 2 shows UMTS channel assignment according to the prior 

art. 

[0032] Figure 3 shows a snapshot of the application of a first step of the 
inventive method to channel assignment. 

[0033] Figure 4 shows the inventive channel assignment. 

[0034] Elements with the same function and mode of operation are assigned 
the same reference characters in Figures 1 to 4. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] For this exemplary embodiment, it is assumed for the sake of 
simplicity that a first radio communication device (mobile radio device, user 
equipment UE) UE1, a second radio communication device UE2 and a third radio 
communication device UE3 are located in a mobile radio cell, in which messages 
are offered from a first multicast group MCI, a second multicast group MC2 and a 
third multicast group MC3. 

[0036] It should also be assumed that the first radio communication device 
UE1 is registered with the first multicast group MCI and the third multicast group 
MC3, the second radio communication device UE2 is registered with the second 
multicast group MC2 and the third multicast group MC3 and the third radio 
communication device UE3 is registered with the first multicast group MCI, the 
second multicast group MC2 and the third multicast group MC3. 



8 



[0037] To transmit data of a multicast group MCI, MC2, MC3 transport 
channels TrCH are to be used, which a number of mobile radio devices can use in a 
common manner. In particular, transport channels TrCHs according to UMTS of 
the downlink shared channel DSCH type are to be used, DSCH type transport 
channels being used for irregular data traffic. A mobile radio device can have no, 
one or a number of DSCH type transport channels at the same time. All DSCHs of 
a mobile radio station are mapped exclusively onto one CCTrCH. The resource, 
that is when data transmitted via a DSCH is received, is allocated to a mobile radio 
device via a dedicated physical channel (PDCH) associated with the DSCH. A 
TFCI is thereby transmitted via the DPCH, which indicates, for example, the 
physical channel on which the DSCH is next transmitted and which CTFC or TFs 
should be used on the TrCHs, which are allocated for each time interval TTI 
according to the present invention to a group MCI, MC2, MC3 of mobile radio 
devices UE1, UE2, UE3, whereby transport channels of a different type also may 
be used, alternatively, for the transmission of group messages. 

[0038] Preferably, just one multicast group MCI, MC2, MC3 is mapped 
onto just one transport channel TrCH. Mobile radio stations UE1, UE2, UE3, 
which belong to one or a number of multicast groups MCI, MC2, MC3, must then 
receive the corresponding transport channel TrCH. The CCTrCH, onto which the 
transport channels TrCHs are mapped, is therefore assigned exclusively to the 
respective multicast groups MCI, MC2, MC3 according to the present invention; 
i.e., no other channels, such as DCHs, can be mapped onto this CCTrCH. 

[0039] Data of the individual multicast groups MCI, MC2, MC3 is mapped 
onto the CCTrCH according to the present invention via the associated transport 
channels TrCH using the so-called time multiplex method. In other words, only 
data of a specific multicast group MCI, MC2, MC3 is transmitted in each instance 
onto the CCTrCH at a specific time. 

[0040] Figures 2 to 4 show the transport channels TrCHl, TrCH2, TrCH3, 
respectively, which are mapped onto a CCTrCH. Data for the first multicast group 
MCI is transmitted via the first transport channel TrCHl, as according to the 
exemplary embodiment it is assigned to the first multicast group MCI. 
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Correspondingly, data for the second multicast group MC2 is transmitted via the 
second transport channel TrCH2 and data for the third multicast group MC3 is 
transmitted via the third transport channel TrCH3. 

[0041] The transport channels TrCHl, TrCH2, TrCH3 of the multicast 
groups MC, to which a mobile radio device UE1, UE2, UE3 belongs, are shown 
with a solid line, while the transport channels TrCHl, TrCH2, TrCH3 of the 
multicast groups MCI, MC2, MC3, to which a mobile radio device does not 
belong, are shown with a broken line. The transport channels TrCHl, TrCH2, 
TrCH3 of the multicast groups MCI, MC2, MC3 on which data is transmitted 
within a considered time interval TTI, are shown with solid bold lines. 

[0042] Allocation of the downlink shared channel (DSCH) resource, that is 
when data for a specific multicast group MCI, MC2, MC3 is transmitted on the 
DSCH and the parameters for said transmission, is effected according to the present 
invention in particular via a common channel associated with the DSCH channel 
type, to which all mobile radio devices UE1, UE2, UE3 registered with one of the 
multicast groups listen. When data of a specific multicast group MCI, MC2, MC3 
is transmitted, a transport format combination indicator TFCI value is transmitted 
on this common channel, providing information about the physical channel, via 
which the DSCH is transmitted, and about the transport format combination TFC to 
be used. For this purpose, the transport format combination indicator TFCI value 
identifies a calculated transport format combination CTFC value in a table 
configured beforehand according to the inventive method. The transport format 
combination TFC to be used then may be calculated back from this calculated 
transport format combination CTFC value. 

[0043] The tables in Figures 2 to 4 show the assignment of transport format 
combination indicators TFCI to calculated transport format combinations CTFC, 
whereby the calculated transport format combination CTFC values result from a 
first transport format identifier value TFI1, a second transport format identifier 
value TFI2 and a third transport format identifier value TFI3 for the corresponding 
individual transport channels TrCHl, TrCH2, TrCH3. 
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[0044] The first transport format identifier value TFI1 thereby indicates a 
Transport Format (TF) of the transport format set (TFS) of the first transport 
channel TrCHl, the second transport format identifier value TFI2 indicates a TF of 
the TFS of the second transport channel TrCH2 and the third transport format 
identifier value TFI3 indicates a TF of the TFS of the third transport channel 
TrCH3, whereby to keep the tables clear and transparent in the exemplary 
embodiment it is assumed that the transport format sets of the individual transport 
channels TrCHl, TrCH2, TrCH3 only include the TF values "0" and "1." 

[0045] To explain the present invention more clearly, Figure 3 shows how a 
configuration of transport format combination indicator TFCI values and associated 
calculated transport format combination CTFC values specific to the mobile radio 
device would look when applied according to the prior art. During configuration, 
account was not taken of the fact that a specific transport format identifier TFCI 
value should signify the same for all mobile radio devices UE1, UE2, UE3 at the 
time of transmission of the data (TTI) of a specific multicast group MCI, MC2, 
MC3. 

[0046] If data for the first multicast group MCI now has to be transmitted, 
the network UTRAN selects the transport format combination indicator TFCI value 
for this. For the first mobile radio device and the third mobile radio devices UE1 
and UE3 this is in order and they would receive their data correctly. The second 
mobile radio device UE2, however, also would listen to the physical channel and 
expect data for the second multicast group MC2 on the second transport channel 
TrCH2, on which no data is transmitted. 

[0047] In order now to plan the configuration of transport format 
combination indicator TFCI values and associated calculated transport format 
combination CTFC values such that at the time of transmission of the data of a 
specific multicast group MCI, MC2, MC3, the transport format combination 
indicator TFCI value transmitted in a common manner for all mobile radio devices 
UE1, UE2, UE3 also has the same significance for all mobile radio devices UE1, 
UE2, UE3, the configurations of the individual mobile radio devices UE1, UE2, 
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UE3 now being determined according to the present invention in the network 
UTRAN as a function of each other, as shown by way of an example in Figure 4. 

[0048] No calculated transport format combination CTFC values are hereby 
assigned to the transport format combination indicator TFCI values, with which a 
mobile radio device UE1, UE2, UE3 can "start nothing," because it is not registered 
with the corresponding multicast group MCI, MC2, MC3. Instead the "no action" 
command is assigned to these transport format combination indicator TFCI values. 
A mobile radio device UE1, UE2, UE3, which receives a corresponding transport 
format combination indicator TFCI value, will ignore this and listen to no further 
physical channel for the corresponding time interval. 

[0049] Instead of the "no action" command, a calculated transport format 
combination CTFC value with the transport format identifier TFI values 0 for all 
TrCHs also can, alternatively, be assigned as standard to the transport format 
combination indicator TFCI values, with which a mobile radio device can "start 
nothing." A mobile radio device UE1, UE2, UE3, which receives this transport 
format combination indicator TFCI value, would then listen to a corresponding 
physical channel but would not forward the received data to higher protocol layers. 

[0050] Alternatively, when configuring transport format combination 
indicator TFCI values and associated CTFC values, a specific list of transport 
format combination indicator TFCI values also could be defined. In the example in 
Figure 4, this would be the transport format combination indicators TFCI 0, 1 and 3 
for UE1 and the transport format combination indicators TFCI 0, 2, 3 for UE2. A 
mobile radio device UE1, UE2, UE3, which receives a transport format 
combination indicator TFCI value, which was not defined for it in the list, would 
ignore this and implement no further actions, such as reading physical channels, for 
this time interval. 

[0051] It can be seen from Figure 4 that the tables for the first mobile radio 
device UE1 and the second mobile radio device UE2, which have only configured 2 
transport channels TrCH, are shorter than the table for the third mobile radio device 
UE3, which has configured all three transport channels TrCH. This becomes even 
clearer, when you compare a mobile radio device UE1, UE2, UE3 with only one 
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transport channel TrCH (associated with only one multicast group MCI, MC2, 
MC3) with a mobile radio device UE1, UE2, UE3, which has, for example, 8 
transport channels TrCH (associated with 8 multicast groups). Such an example is 
not shown for purposes of clarity. 

[0052] The present invention may be summarized using the example of the 
UMTS system as follows: 

[0053] A number of multicast services (or groups) is multiplexed onto a 
CCTrCH, whereby each group is transmitted via its own transport channel (TrCH) 
and multiplexing takes place at different times, that is only one multicast group is 
transmitted in one time segment TTI, whereby the signaling indicating which group 
is being transmitted is effected via the TFCI, which is transmitted via a common 
channel. 

[0054] There are two options for the manner in which a mobile radio station 
can identify whether a transmission in a data segment transmits data for a multicast 
group which the mobile station wishes to receive: 

[0055] The CTFCs are calculated and numbered consecutively taking into 
account all Transport Formats (TFs) of all transport channels (TrCHs). Each 
number thereby corresponds to an identifier (TFCI), whereby the mobile radio 
stations are only informed of the CTFCs, with which data of a multicast group, in 
which the corresponding mobile station is interested, is transmitted on a transport 
channel. As the TFCIs are transmitted on a general channel, all the different 
CTFCs have to be numbered in a standard manner. To this end, the CTFCs are 
numbered specifically, that is subject to the above consideration, and not numbered 
in an arbitrary manner by the mobile radio station as according to the prior art. As 
such, for every CTFC value, the network (RNC), that is at least one inventive 
network control unit, must also send the TFCI value to the mobile radio stations. 

[0056] Alternatively, instead of the CTFCs, which are not relevant to a 
specific mobile radio station, information, such as the "no action" command or a 
specific value (zero) with the same significance, can be inserted, which informs the 
mobile radio station of this. The mobile radio stations now number the CTFC 
values taking this into account. If a mobile radio station receives a TFCI value 
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displayed on the general channel, to which a CTFC value is assigned that 
corresponds to "no action," the mobile radio station ignores this value and does not 
receive the corresponding data. 

[0057] The present invention is hereby not restricted to the UMTS system. 
Rather, all possible modifications that are within the capability of a person skilled 
in the art to implement the present invention should be covered in a comparable 
system. 

[0058] Indeed, although the present invention has been described with 
reference to specific embodiments, those of skill in the art will recognize that 
changes may be made thereto without departing from the spirit and scope of the 
present invention as set forth in the hereafter appended claims. 
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